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■ 概 要 ■ 
都市内道路における舗装版切断作業を想定し，比較的高々度まで高い遮音効果が得られる先端形状を



































図－２ 変形 Y 型遮音壁の遮音性能 
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図－４ 制御時の応答振幅（風速 8.0m/s ~ 13.0m/s） 
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Effect of type of fine aggregate on the resistance of concrete to sulfuric acid attack 
 
AYANO Toshiki1) and FUJII Takashi2) 
 
■Summary■ 
This paper presents that granulated blast furnace slag sand can improve the resistance of concrete to sulfuric 
acid attack. When a part of cement is replaced with ground granulated blast furnace slag, and granulated blast 
furnace slag sand is used for sand, resistance of concrete to sulfuric acid attack can be improved more. Because, a 
coating of gypsum is formed on the mortar or concrete. A coating of gypsum is strong enough to prevent the 
corrosion by sulfuric acid attack. The relationships between the immersed depth of mortar or concrete by sulfuric 
acid attack and the product of soaking time and concentration of sulfuric acid are liner. It will show that the 
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Figure 1. Relationship between immersed depth of 
mortar and product of soaking time and 
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Figure 4. Drying shrinkage strength of concrete with 
steam curing. 
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Hydrological processes of adsorption, sedimentation, and infiltration into the lake 
bed during the 2004 urban flood in Dhaka city, Bangladesh 
 
OKUBO Kenji1), M. Shah Alam KHAN2) and M. Qumrul HASSAN3) 
 
■Summary■ 
Contaminants are distributed due to urban flood and settle down with suspended particulate matters in the lake. 
Those are temporally trapped in the mud but going through toward the lower aquifer. The following is Abstract: 
“The urban flood of Dhaka city in September 2004 is a result of heavy rainfall (341 mm a day or more than 600 
mm in 5 days). In addition to the local rainfall, elevated water levels in the surrounding rivers may have affected 
the flood duration by bank filtration. Two lakes, Banani and Gulshan, in the mid of the city are the part of general 
storm water retention system in Dhaka. Flood water runs through the lakes acting as channels to the pumping 
station downstream. A tank model is used in this study to describe the total drainage process with the hydraulic 
geometry and resistance laws to derive cross-sections and friction factors of the quasi-uniform flows. Assuming 
the dissolved matters of the flood water was of similar composition as in the lake sediments, the process was a 
combination of adsorption and sedimentation. Lake sediment samples collected in March 2004 show an anomaly 
of chromium which may reflect the previous 1998 flood, and there may be a diffusive leakage from the source 
area to the adjacent zones. Further evidence of infiltration process is seen in records of diurnal thermal 
stratification of Lake Banani. It responds to only heavy rainfalls over 100 mm/day, and the fact means that 
infiltration to the groundwater is rather intermittent.” 
 
 
Fig. 1 Lake Banani (8) is located near 
the pumping station (25) and far 
from the tannery area (21).  
 
Fig 2 The lake is thermally stratified, where the lowest is in the mud and the water 
is mixed up and temperature goes down only after the rain events over 100 
mm/d. Surrounding infiltration of the lake would enhance the permeability.  
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 Characteristics of Dissolved Organic Substances in the Kojima Lake Basin  
 
Wenn Chen1) and KAWARA Osami 2) 
 
■Summary■ 
In this study, we fractionated the dissolved organic substances included in Kojima Lake water, the effluent from 
sewage treatment plant, effluents from paddy fields and river water flowing into the lake, and then examined 
characteristics of them. The principal conclusions were as follows. 
1) The biodegradation rates of the dissolved organic substances were very slow in most spots. The hydrophilic 
acids were dominant in summer, and the ratio of hydrophobic acids increased in late autumn. 
2) The hydrophilic acids were dominant among recalcitrant dissolved organic substance in the effluents from the 
paddy fields. 
3)The treated sewage was very stable. The hydrophobic neutrals were dominant among the recalcitrant fractions. 
  
 













Center of lake（Aug.） 29.5 3.8 3.9 
Centre of lake（Nov.） 29.8 2.7 2.5 
Rokken River（Aug.） 14.7 3.2 3.1 
Rokken River（Nov.） 5.8 1.7 1.7 
Ashimori River（Aug.） 23.8 2.4 1.8 
Ashimori River（Nov.） 13.3 1.6 1.4 
Effluent from paddy field (Aug.） 12.8 9.3 6.3 
Effluent from paddy field (Nov.） 7.5 5.6 2.5 
Wastewater treatment（Dec.）  4.2 3.3  
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を行った．飼料用トウモロコシを粉砕し 1% NaOH 溶液または蒸留水に浸漬する回分式実験を実施した
ところ，24 時間後に試料中の 78%以上のリンが液側へ抽出された．また，L-乳酸発酵前処理段階におけ
るリン収支を把握したところ，前処理段階において 84％のリンが液側へ移行していた．これらのことか
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■Summary■ 
Plastic solid waste has become a serious problem when considering the disposal alternatives following the 
sequential hierarchy of sound solid waste management. This study was undertaken to assess the quantity and 
composition of household solid waste (HSW), especially plastic waste to identify opportunities for waste 
recycling. A 1-month survey of 130 households was carried out in Can Tho City (CTC), the capital city of the 
Mekong Delta region in southern Vietnam. Household solid waste was collected from each household and 
classified into ten physical categories; especially plastic waste was sorted into 22 subcategories. The average 
household solid waste generation rate was 281.27 g/cap/day. The compostable and recyclable shares respectively 
accounted for high percentage as 80.74% and 11%. Regarding plastic waste, the average plastic waste generation 
rate was 17.24 g/cap/day; plastic packaging and plastic containers dominated with the high percentage, 95.64% of 
plastic waste. Plastic shopping bags were especially identified as the major component, accounting for 45.72% of 
total plastic waste. Relevant factors such as household income and household size were found to have an existing 
correlation to plastic waste generation in detailed composition. The household habits and behaviors of plastic 
waste discharge and the aspects of environmental impacts and resource consumption for plastic waste disposal 
alternatives were also evaluated. 
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 [0.228] Durable 
 [0.091] Single-use 
[5.80] 
Containers 
 [0.095] Trays 
 [0.085] Tubes 
 [0.010] Other 
 [0.217] Containers 
 [0.646] Bottles 
 [0.406] PET
[0.240] Plastic
 [4.442] Packaging 
 [0.195] Beverage





 [0.128] Food 
 [0.089] Non-food 
 [0.547] Food 
 [0.320] Non-food 
 [0.811] Unspecified-purpose
 [2.764] Shopping bags
 [0.315] Other 
[ ]: Percentage of item in total HSW generated Table 1. Household sold waste generation in 




Kitchen waste 237.44 84.42
Rubber & Leather 0.64 0.23
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Household solid waste generation and characteristic in a Mekong Delta city, 
Vietnam 
Nguyen Phuc THANH1), MATSUI Yasuhiro2) and FUJIWARA Takeshi3) 
 
■Summary■ 
This study was undertaken to evaluate the quantity and composition of household solid waste (HSW) to identify 
opportunities for waste recycling in Can Tho city, the capital city of the Mekong Delta region in southern 
Vietnam. Two-stage survey of 100 households was conducted for dry season and rainy season in 2009. Household 
solid waste was collected from each household and classified into 10 physical categories and 83 subcategories. 
The average household solid waste generation rate was 285.28 g per capita per day. The compostable and 
recyclable shares respectively accounted for 80.02% and 11.73%. The authors also analyzed the relations between 
some socioeconomic factors and household solid waste generation rates by physical categories and subcategories. 
The household solid waste generation rate per capita per day was positively correlated with the population density 
and urbanization level, although it was negatively correlated with the household size. The authors also developed 
mathematical models of correlations between the waste generation rates of main physical categories and relevant 
factors, such as household size and household income. The models were proposed by linear models with three 
variables to predict household solid waste generation of total waste, food waste, and plastic waste. It was shown 
that these correlations were weak and a relationship among variables existed. Comparisons of waste generation by 
physical compositions associated with different factors, such as seasonal and daily variation were conducted. 
Results presented that the significant average differences were found by the different seasons and by the different 
days in a week; although these correlations were weak. The greenhouse gas baseline emission was also calculated 
as 292.25 g (CO2 eq.) per capita per day from biodegradable components.  
 
Table 1. Linear models between four main physical compositions of HSW and predictor variables  
 Xhh: Household size (Persons/household)                     Xinc: Household income (VND/capita) 
Yj: Generation rate per capita per day of component j (total waste, food waste, plastic waste, and paper waste). 
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A study of the Household solid waste generation and characteristic in a North 
Central Vietnam City – Hue City 




This study was undertaken to evaluate the quantity and composition of household solid waste (HSW) as the 
basis of estimating greenhouse gas emissions and recycling potentials from household solid waste in Hue City, a 
city of north central Vietnam. A waste generation survey of 150 households was conducted during two weeks from 
9 to 22 March 2010. Household solid waste was collected from each household and classified into 10 physical 
categories and 90 subcategories. The detailed composition of household solid waste flow portrayed as a 
tree-diagram presented. The authors also analyzed the relations between waste generation rates by physical 
categories and relevant factors such as population density levels (urbanization level), household income, and 
household size. Physical characteristics of household solid waste as moisture content and density were also 
measured. The greenhouse gas baseline emission from biodegradable components was also calculated in g (CO2 
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Table 1. Waste generation rate by 
physical categories 
Physical categories g/cap/day % 
Plastic 19.29 7.45 
Paper 12.37 4.78 
Food waste 208.51 80.55 
Rubber and Leather 0.30 0.12 
Grass and Wood 11.61 4.48 
Textile 0.96 0.37 
Metal 1.12 0.43 
Glass 2.53 0.98 
Ceramic  0.73 0.28 
Miscellaneous 1.44 0.56 
Total 258.86   100 
Table 3: Physical characteristic of HSW in Hue city 
Categories Density (kg/m3) Moisture content (%) 
Plastic 33.93 35.49 
Paper 54.89 34.18 
Food 447.56 75.48 
Total waste 272.15 72.95 
Table 2. ANOVA and rank correlation analyses of physical categories and 
selected parameters  
 
 
Figure 1. Recyclable waste potential 
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Seasonal and daily generation and characteristic of household solid waste in a 
Mekong Delta city, Vietnam 
Nguyen Phuc THANH1), MATSUI Yasuhiro2) and FUJIWARA Takeshi3) 
 
■Summary■ 
Two-stage survey of 100 households was conducted for dry season and rainy season in 2009. Household solid 
waste (HSW) was collected from each household and classified into 10 physical categories and 83 subcategories. 
The average household solid waste generation rate was 283.10 and 287.46 g/cap/day as dry season and rainy 
season, respectively. The authors also analyzed the differences of waste generation by physical compositions 
associated with different factors, such as seasonal and daily variation. Results show that the significant average 
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Table 1. HSW generation rate between dry season and rainy season 
Table 2. HSW generation rate by different days of a week 
*  p<0.05    
**  p<0.01      
***  p<0.001 
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Figure 2.  Effect of household size on HSW generated 
 
 
An examination of household solid waste generation in a Mekong Delta City, 
Vietnam 
Nguyen Phuc THANH1) , MATSUI Yasuhiro2) and FUJIWARA Takeshi3) 
 
■Summary■ 
A one-month survey on 100 households conducted in Can Tho City; a central city of the Mekong Delta, the 
southern Vietnam. The household solid waste (HSW) was collected from each household and classified into 10 
main categories and 83 sub-categories. The objective of this study was to examine and evaluate the quantity and 
composition of household solid waste in order to identify the potential of wastes for recycling. This study was also 
analyzed the correlations between waste generation rates by main category and relevant factors such as population 
density/urbanization level, household income and household size. The results showed that the average household 
solid waste generation was 283.1 g per capita per day with an average of 4.41 residents per household. Household 
solid waste generation in amount (g/cap/day) and in percentage by main/sub-categories was shown. In which; 
compostable and recyclable portion accounted for high percentage as 80% and 11%, respectively. Regarding to 
recyclable waste, plastic fraction appropriated approximately 60%, containing a half by plastic packaging 
(especially plastic shopping bag). Per-capita generation of household hazardous waste was about 0.554 g per 
capita per day. The household solid waste generation rate per capita per day was positively correlated with the 
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Figure 1. Effect of population density level on HSW 
generated 
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Survey of household solid waste generation and characteristic in Can Tho city, 
Vietnam 
Nguyen Phuc THANH1) , MATSUI Yasuhiro2) and FUJIWARA Takeshi3) 
 
■Summary■ 
This study was undertaken to evaluate the quantity and composition of household solid waste (HSW) to identify 
opportunities for waste recycling in Can Tho city, the capital city of the Mekong Delta region in southern 
Vietnam. Two surveys of 100 households were conducted for dry season and rainy season in 2009. Household 
solid waste was collected from each household and classified into 10 physical categories and 83 subcategories. 
The average household solid waste generation rate was 285.28 g per capita per day. The compostable and 
recyclable shares respectively accounted for approximately 80% and 11%. Comparison of waste generation by 
physical compositions associated with different cases, such as seasonal and daily variation was conducted. 
 
Figure 1. The distribution of HSW composition by different season 
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